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translate(line, SyTab, PC)

each line in file do {
if instr # NULL then {

createFile();
if haslLabel(line) then

new SymbolTable();

syTab.insert(getLabel(line), PC)

write(dotOFile, instr);
PC += sizeOf (instr);

Assembler — Algorithm
dotOFile
syTab =
for line
instr

void assembler(file) {
PC = 0;
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.data

.align 2
offset: .word 0x20

.text
tolower:
1 subu $sp, $sp, 24
2 sw $fp, 0($sp)
3 addu $fp, $sp, 24
4 lui $at, hi(offset) # lw $t1, offset
5 1w $t1, lo(offset) ($at)
6 lbu  $t0, 0($a0)
7 beqz $t0, done
loop:
8 addu $t0, $t0, $t1
9 sb $t0, 0($a0)
10 addu $a0, $a0, 1
11 1lbu $t0, 0($a0)
12 bnez $t0, loop
done:
13 1w $fp, -24($fp)
14 addu $sp, $sp, 24
15 jr $ra

\§
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Assemble main.s... .

e The value of offset is data+8 because
the string string is stored at the
beginning of the data segment.
string has 6 characters (don’t forget
the 0!), but offset must be
word-aligned.

o After all lines in main.s have been
processed, the size of the data
segment is known to be 12 bytes, and
the text segment 112 bytes (28
instructions).

main.s Segment Info
Segment | Base Addr. | Size
Text 0x0 0x70 (112)
Data 0x70 Oxc (12)

Slide 20-30
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Assemble main.s I

e First assemble main.s into main.o.

The assembler processes main.s one

line at a time, and creates a symbol

table and patch list.

main.s Symbol Table
Symbol | Address | Type
string | data40 Private
main text+0 Private
tolower | text4952 Private
print undefined | External ref
offset data+8 Private
loop text+80 Private
done text+100 | Private

~
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Assemble main.s... .

~

main.s Patch List

Instruction address

Symbol used

text+16 string
text+20 string
text+24 tolower
text+32 print
text+64 offset
text+68 offset
text+76* done
text+96* loop

J
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